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Abstract

In this study we investigated the robustness of the WelFur welfare assessment system for farmed mink (Neovison vison) to date of
assessment in the winter and growth assessment periods. The prevalence of occurrences of certain measurements was hypothesised to
increase with date of assessment (too thin, fur-chewing and stereotypic behaviour in the winter period and injuries, diarrhoea and
exploratory mink in the growth period). The welfare was assessed on eight Danish mink farms according to the WelFur-Mink protocol.
Each farm was assessed once in the nursing period (to be able to calculate WelFur-Mink scores), four times in the growth period and
three times in the winter period. WelFur scores were calculated based on the assessments in the three periods: one calculation for each
assessment in the winter and growth periods. The odds of fur-chewing increased with date of assessment in the winter period, and the
odds of injuries, diarrhoea and exploratory mink increased with date of assessment in the growth period. The odds of too thin mink in
the winter period decreased, ie the change was in the opposite direction to what was expected. The effect of these changes on the
aggregated WelFur scores on the higher levels was limited, but could potentially lead to changes in the overall welfare categorisation of
farms if the principle scores were close to a threshold between two categories. A potential way to eliminate the effect of date of assess-
ment could be to develop a correction factor for the measurements that can be expected to change within each assessment period.
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Introduction
In any animal welfare assessment system, robustness to
external factors, such as time of day and weather condi-
tions, is important in order to ensure that the assessment
is reliable and feasible. In seasonal production systems,
such as mink production, animals at different stages of
production (eg lactation stage or age) cannot be separated
from the date of the assessment. As different stages of
production may be related to different welfare risk
factors, date of assessment may affect the outcome of the
assessment. In this study, the robustness of the WelFur-
Mink welfare assessment system for farmed mink
(Neovison vison) to date of assessment is investigated.
WelFur-Mink was developed based on the concept of the
EU project Welfare Quality® (Mononen et al 2012). An
equivalent system was developed simultaneously for
farmed foxes (blue fox [Vulpes lagopus] and silver fox
[V vulpes] and their crossbreeds). In WelFur-Mink, the
welfare is assessed at farm level based on a range of meas-
urements taken on the farm (Møller et al 2015). All meas-
urements are relevant to some aspect of the 12 animal

welfare criteria that constitute the four principles for good
animal welfare that were defined within the Welfare
Quality® project (Botreau et al 2007). Due to the seasonal
production system, a full WelFur-Mink assessment is based
on three assessments: one in each of the three main produc-
tion seasons. The on-farm assessment periods are the winter
period from 1 January to 20 February, the nursing period
from 5 May to 1 July and the growth period from 23
September to 30 November. In practice, the beginning and
end of each assessment period are affected by the onset of
events, such as flush-feeding (short period of restricted
feeding followed by ad libitum feeding) in the winter
period, average date of birth and onset of weaning in the
nursing period, and onset of sorting and pelting in the
growth period. A representative sample of the mink on the
farm in each assessment period is used for the assessment of
all measurements, except a few mainly management-based
measurements taken at farm level. After the three assess-
ments, each farm is assigned one of four welfare categories.
The categorisation is based on a transformation of each
measurement result into a standardised score on a scale
from 0–100 followed by a step-wise aggregation of the
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measurement scores across the three periods into 12 criteria
and four principle scores (Møller et al 2015).
The assessments take place at times in each season where
the potential welfare problems are most likely to be
observed and each assessment period is only six to eight
weeks long in order to limit the possible variation in welfare
within each period. However, the prevalence of welfare
problems may still vary with date of assessment as shown in
the nursing period for several measurements with increasing
welfare problems closer to weaning (Henriksen & Møller
2015). This variation in welfare with date of assessment can
affect the overall categorisation of the farms in instances
where the farms’ principle scores are close to a threshold
value for another category (Henriksen 2015). The welfare
can also be expected to show some variation with date of
assessment in the winter and growth periods. During the
winter, breeders are slimmed in order to facilitate reproduc-
tion. If the slimming is not managed carefully, there is a risk
that the mink will experience hunger as well as become too
thin. As a consequence of unfulfilled feeding motivation,
the mink may start performing stereotypic behaviour
(Damgaard et al 2004) and potentially also fur-chewing
(Malmkvist et al 2013). In the growth period, mink are fed
ad libitum or close to ad libitum, and most will become
heavy or obese. Sustained over-feeding may result in an
increased risk of diarrhoea (Hansen 1985). There is also an
increasing risk of developing fatty liver (Hunter 1996)
which, in practice, has been associated with abnormal
faeces. Also, as the juvenile mink become more territorial
with the approach of winter, there is an increasing risk of
aggression resulting in injuries, especially among group-
housed mink (Hansen et al 2014). Juveniles’ response in a
temperament test has also been found to change during the
growth period with more confident and exploratory mink as
pelting time in November approaches (Hansen 1996;
Malmkvist & Hansen 2001). Based on the literature on
welfare in mink, we do not anticipate any other WelFur-
Mink measurements to vary systematically during the
winter and growth assessment periods.
The aim of this study was to explore whether date of assess-
ment in winter and growth assessment periods leads to a
change in welfare that needs to be taken into consideration
in the WelFur assessment of mink. Based on the previous
section, we hypothesised that the prevalence of too thin
mink, fur-chewing and stereotypic behaviour increases with
date of assessment in the winter period and that the preva-
lence of injuries, diarrhoea and exploratory mink increases
with date of assessment in the growth period. The potential
changes at measurement level may not necessarily affect the
welfare scores at measurement, criteria, principal and
overall category level. This is hypothesised, firstly, because
the transformation into scores is not linear. Secondly,
because the step-wise aggregation of the scores may
somewhat diminish the effect of changes at measurement
level. Thirdly, because the overall categories are broad, and
the final categorisation will change only if the principle
scores are close to a threshold between two categories.

Materials and methods

Study design
Eight commercial Danish mink farms, which varied in
geographical location, size, feed suppliers, housing condi-
tions and combinations of colour types, were included in the
study. Each farm was assessed four times during the growth
period in 2014 and three times during the winter period in
2015, according to the WelFur-Mink protocol (Møller et al
2015). The farms were also assessed once in the nursing
period in 2014 to provide data for the calculation of WelFur
scores across three periods for each farm. Data collection at
farm level was only conducted at one of the assessments in
each period, while data collection at animal/cage level was
conducted at all assessments. For each farm and assessment
period, a stratified sample was taken in order to represent
the farm in relation to sex, age, colour type and housing
conditions, as described in Møller et al (2015). The same
sample was assessed repeatedly on each farm in each
period. Four different assessors, two in each assessment
period, were involved in the study. At each assessment, one
assessor carried out the evaluation, while an assistant
recorded the outcome. At the beginning of each assessment
period, the two assessors calibrated by assessing one farm
together. Scenarios creating doubt as regards the assessment
were noted, photographed and used for continuous calibra-
tion. At some assessments, the assessors were each other’s
assistants, thus further increasing the calibration between
assessors. Both the assessor and assistant observed stereo-
typic behaviour (each observed approximately half the
cages in the sample). Stereotypic behaviour was observed
for 2 min after habituation to the assessor either 1 h before
the farms’ usual (expected) time of feeding or, if this was
not possible, as the last observation of the day, following the
WelFur-Mink assessment protocol at the time. Feeding time
and the timing of the last observation of the day varied
between the farms, but observations on the same farm took
place at the same time within each assessment period.

Sample size
The samples consisted of 120 cages with one mink per cage
in the winter period and 90 cages with one to four mink per
cage in the growth period. Cages where the number of mink
changed during the periods were excluded in order to ensure
that the samples consisted of the same mink for all assess-
ments. Such changes may be caused by sick or injured mink
being moved to a ‘hospital section’, dying or being
euthanased. This may have decreased the prevalence of
welfare problems in the sample but ensured that there were
no changes in the sample that could interfere with the
effects of time. Cages where the mink were moved to
another location were also excluded in order to avoid
potential effects of changes in the environment interfering
with the effects of time. In the winter period, 47 cages were
excluded. Only one or two cages were excluded from each
farm, except two farms where seven and 32 cages were
excluded, mainly because the mink were moved to a new
location. The resulting sample size ranged from 88 to
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120 cages per farm with an average of 114 cages. In the
growth period, 35 cages, one to ten cages per farm, were
excluded because the number of mink in these cages
changed within the period. The resulting sample size ranged
from 81 to 89 cages per farm with an average of 86 cages.
Missing values for individual measurements did not exclude
the respective cage from the study but reduced the sample
size for the actual measurement.

Variable and invariable measurements
Of the 22 measurements, nine are animal-based (which
include registration of the animals’ health and behaviour)
and 13 are resource-based (which include registration of the
animals’ environment and the management of the animals).
The result of the assessment of the animal-based measure-
ments may vary within the assessment periods due to

changes in the welfare within the on-farm assessment
periods. The only exception is mortality which is evaluated
at farm level for each season. The resource-based measure-
ments such as ‘Social housing’ and ‘Frequency and duration
of handling and transportation’ are also evaluated at farm
level for the entire seasons and cannot vary within the
assessment periods. As this study was limited to mink kept
in the same cages throughout each assessment period, the
resource-based measurements, ‘Type of watering system’
and ‘Protection from exceptional weather conditions’ and
the sub-measurement, ‘Nest-box insulation capacity’ (a part
of the measurement ‘Nest-box material and bedding/nesting
material’), will not vary within the assessment period.
Hence, these measurements were standardised to the first
assessment in each assessment period. The evaluation of the
remaining resource-based measurements may vary within
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Table 1   The four principles of welfare with the 12 underlying welfare criteria and 22 measurements in WelFur-Mink
(adjusted from Møller et al 2015).

† The two criteria are based on the same measurements;
‡ Only assessed in the growth period;
§ Only assessed in the nursing period;
# Not assessed in the nursing period.

Principle Criterion Measurement

1 Good feeding 1 Absence of prolonged hunger 1 Body condition score

2 Absence of prolonged thirst 2 Type of watering system

3 Functioning and cleanliness of the water-points

2 Good housing 3 Comfort around resting 4 Access to a nest-box

5 Resting quality of the nest-box/resting area

4 Thermal comfort 6 Protection from exceptional weather conditions

7 Nest-box material and bedding/nesting material

5 Ease of movement 8 Space available for moving (cage area and cage height)

3 Good health 6 Absence of injuries 9 Skin lesions or injuries to the body

7 Absence of disease 10 Mortality

11 Diarrhoea

12 Lameness and impaired movement

13 Obviously sick animals

8 Absence of pain induced by 
management procedures

14 Killing methods for pelting of mink

15 Killing methods for individual mink

4 Appropriate
behaviour

9 Expression of social behaviours 16 Social housing‡

17 Age and procedures at weaning§

10 Expression of other behaviours 18 Stereotypic behaviour

19 Cage enrichment

20 Fur-chewing#

11 Good human-animal relationship†

and Positive emotional state†

21 Frequency and duration of handling and transportation

22 Temperament test#
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the assessment periods. For example, some cages were two-
storey ‘climbing cages’, and sometimes access to the upper
storey was opened or closed, thus affecting the evaluation of
the measurement, ‘Space available for moving (cage area
and cage height)’. Also, cage enrichments and bedding
material can be added, removed or used up by the mink,
thereby changing the evaluation of the measurements,
‘Cage enrichment’ and the sub-measurement, ‘Bedding
material’ (a part of the measurement, ‘Nest-box material
and bedding/nesting material’) if not replaced by the farmer.
Finally, the evaluation of the sub-measurement, ‘Protection
from draught’ (a part of the measurement, ‘Nest-box
material and bedding/nesting material’) and the measure-
ment, ‘Functioning and cleanliness of the water-points’ may
vary within the assessment periods.

Scoring and aggregations
WelFur-Mink uses 22 different measurements in the evalu-
ation of animal welfare at farm level (Table 1). Some meas-
urements consist of several sub-measurements as, for
example, the measurement ‘Protection from exceptional
weather conditions’ which is based on an evaluation of the
protection from sun and wind and the possibility of cooling.
Most measurements are assessed in all periods (eg
‘Obviously sick animals’) while others are period-specific
(eg ‘Age and procedures at weaning’). The result of each
measurement taken on the farm in each assessment period

(eg percentage without access to a nest-box) is first trans-
formed into a measurement score for each period on a stan-
dardised scale ranging from 0 (worst) to 100 (best) and
aggregated across the three assessment periods into 22
measurement scores. The 22 measurement scores are then
aggregated into 12 scores at criteria level and further into
four scores at principle level (Møller et al 2015). Table 1
gives an overview of which measurements are aggregated to
which criteria and which criteria are aggregated to which
principles. All aggregations use Choquet integrals (Møller
et al 2015). This means that when aggregating a number of
scores, the lowest score is the starting point, and this score
is partly compensated for by the higher scores, depending
on the assigned weights. The transformation of the measure-
ments taken on the farm in each period into a measurement
score for each period, and the weights used when going
from the measurement scores for each period to measure-
ment scores across the three assessment periods to criteria
scores, were derived from experts in fur animal welfare. The
weights used when going from criteria scores to principle
scores were derived from the weights used in Welfare
Quality®. Finally, each farm is assigned one of four welfare
categories (‘Best current practice’, ‘Good current practice’,
‘Acceptable current practice’, or ‘Unacceptable current
practice’) based on the four principle scores, depending on
the threshold values described in Table 2. These are the
same as in Welfare Quality® (Møller et al 2015).

Data analysis
The aim of our study was to evaluate the effect of date of
assessment on the resulting welfare assessment. Date of
assessment is defined as ‘Day in assessment period’, ie
assessments on 9 January are day 9 of the winter period.
Observations in the winter period were initiated on
6 January (day 6) and completed on 19 February (day 50;
one day before the end of the assessment period).
Observations in the growth period were initiated on
22 September (day 0; one day before the start of the assess-
ment period) and completed on 11 November (day 50). The
end of the growth period varies between farms according to
their practices as regards sorting before pelting. However, in
practice, there will only be a few assessments after
15 November. For the analysis, the winter period was
divided into three sub-periods and the growth period into
four (Table 3). The difference with sub-period in the
assessed welfare was evaluated individually for the winter
and growth periods and investigated both at measurement
level and for the calculated WelFur scores (measurement
score for each period, criteria score and principle score).
The outcome variables included in the analysis at measure-
ment level include, ‘Too thin’, ‘Fur-chewing’ and
‘Stereotypic behaviour’ in the winter period and, ‘Injuries’,
‘Diarrhoea’ and ‘Exploratory’ in the growth period (Table 4).
The variables were included as binary variables as in
Henriksen and Møller (2015). Regarding, ‘Injuries’ and ‘Fur-
chewing’, it should be noted that the WelFur-Mink system
also takes into account the severity of the injury or fur-
chewing. However, due to the relatively low prevalence of
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Table 2   WelFur-Mink classification of farms based on the
four principle scores (adjusted from Møller et al 2015).

Table 3   The division of the winter and growth assessment
periods into sub-periods.

Category Required principle scores

Best current practice Two principal scores above 80 and
the remaining scores above 55

Good current practice Two principal scores above 55 and
the remaining scores above 20

Acceptable current practice Three principal scores above 20 and
the remaining score above 10

Unacceptable current practice If the requirements for ‘Acceptable
current practice’ is not met

Assessment
period

Length of assessment
period

Sub-period

Winter 1 January (day 1) to 20
February (day 51) (or
when flush-feeding
begins)

1: day ≤ 17

2: day ≥ 18 and ≤ 35

3: day ≥ 36

Growth 23 September (day 1)
until 30 November (day
69) (or when
sorting/pelting begins

1: day ≤ 13

2: day ≥ 14 and ≤ 27

3: day ≥ 28 and ≤ 40

4: day ≥ 41
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mink with injuries and fur-chewing in the higher categories,
it was not possible to analyse each category separately. The
effect of date of assessment on the measurement variables in
each period was analysed using binomial mixed models with
a logit-link function with sub-period as explanatory variable.
Assessor was included as a fixed effect, whereas farm, cage
nested in farm (due to repeated measurements on cage) and
assessment number nested in farm (in order to take variance
heterogeneity between assessments into account) were
included as random effects. Assessor was removed from the
model when the effect was insignificant.
In order to investigate how potential changes with date of
assessment at measurement level in the winter and growth
periods affect the measurement scores in each period,
criterion scores, principle scores and the overall classifica-
tion, we calculated WelFur-Mink scores for each assessment
on each farm. The calculations are described in the WelFur-
Mink protocol (Møller et al 2015). This was carried out for
one assessment period at a time, using the actual values
from each assessment for the measurements that we hypoth-
esised to change. When investigating the changes in the
winter period, the calculations included the actual values for
each assessment for the measurements, ‘Body condition
score’ (percentage too thin), ‘Fur-chewing’ (a combination
of the percentage in each category) and ‘Stereotypic
behaviour’ (percentage stereotypic) in the winter period.
When investigating the changes in the growth period, the
calculations included the actual value for each assessment
for the measurements, ‘Skin lesions or injuries to the body’
(a combination of the percentage of mink with injuries in
each categories), ‘Diarrhoea’ (percent cages with signs of
diarrhoea) and ‘Temperament test’ (a combination of the
percentage of mink categorised as ‘Exploratory’, ‘Fearful’,
‘Aggressive’ and ‘Undecided’) in the growth period. The
remaining variable measurements in the winter and growth
periods were set to an average over the assessments for each
farm in each period, and the invariable measurements were
included with the actual values for each farm in each period.

All measurements taken in the nursing period were included
with the actual values for each farm. In order to investigate
whether the potential changes in the WelFur-Mink scores
are affected by changes in other measurements, we repeated
the above calculation but included all variable measure-
ments in the winter and growth periods, respectively, with
their actual values. The distribution of the calculated scores
was approximately normal in both sets of calculations. The
effect of date of assessment on the calculated scores was
analysed using mixed models with sub-period as explana-
tory variable, assessor as a fixed effect and farm as a
random effect. Assessor was removed from the model when
the effect was non-significant.
The calculations of the scores were done using the WelFur-
Mink calculation tool developed by the French National
Institute of Agronomic Research (INRA). The statistical
analyses were performed with the package ‘lme4’ (Bates
et al 2015) of the statistical software R (R Core Team 2017).
Pair-wise comparisons were performed with the package
‘multcomp’, and the P-values were adjusted according to
the Bonferroni method (Hothorn et al 2008). The limit for
statistical significance was set to 5%, ie only effects where
the P-value of the test (or the adjusted P-value) was less
than 0.05 were declared statistically significant. All
graphical presentations were made in Microsoft Excel®.

Results

Changes with date of assessment in the winter period
The prevalence of occurrences for the outcome variables
that we hypothesised would change in the winter period is
shown in Figure 1. Figure 1(a) indicates a decrease in the
prevalence of ‘Too thin’ mink with assessment date, at least
for some of the farms. The analysis confirmed this, as there
was a significant change with sub-period in the odds of ‘Too
thin’ mink (χ2 = 31.1, df = 2; P < 0.001) where the odds in
sub-period 3 were 0.002 (95% CI [0.0001;0.03]) times
lower than in sub-period 1 and 0.01 (95% CI [0.001;0.2])

Animal Welfare 2019, 28: 365-380
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Table 4   Description of the outcome variables included in the analysis at measurement level.

Variable Description

Too thin Body condition is assessed on a scale from 1 (very thin) to 5 (obese). Mink in category 1 and 2 in
January and category 1 in February are associated with prolonged hunger (too thin). Binary variable (too
thin or not)

Fur-chewing Fur (guard hair or wool) has been chewed off. Assessed on a scale from 0 (no/very little) to 3 
(extensive fur-chewing). Binary variable (≥1 or 0)

Stereotypic behaviour A repetitive, invariant behaviour without any obvious function or goal. If three repetitions of the same
behaviour is observed in the two-min observation period the mink is considered stereotypic. Binary
variable (stereotypic or not)

Injuries Healed or unhealed wounds and injuries. Assessed on a scale from 0 (no injuries) to 3 (major unhealed
injuries). Binary variable (≥1 or 0)

Diarrhoea Diarrhoea is defined as very mucous, watery, fluent or bloody manure without form or texture.
Diarrhoea is registered at cage level as it is not possible to determine how many mink in a cage are
affected. Binary variable (signs of diarrhoea or not)

Exploratory The behavioural response of the mink to a wooden tongue spatula inserted into the cage. The mink’s
response is assessed as exploratory, fearful, aggressive or undecided. Binary variable (exploratory or not)
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times lower than in sub-period 2. Figure 1(b) indicates a
slight increase in the prevalence of ‘Fur-chewing.’ The
analysis confirmed this, as there was a significant change
with sub-period in the odds of mink with ‘Fur-chewing’
(χ2 = 30.1, df = 2; P < 0.001) where the odds in sub-
periods 2 and 3 were 4.5 (95% CI [2.3;8.8]) and 6.4 (95%
CI [3.3;12.6]) times higher than in sub-period 1, respec-
tively. Figure 1(c) indicates that the prevalence of
‘Stereotypic behaviour’ in general does not change with
date of assessment, as some farms increase while others
decrease. The analysis confirmed this, as there was no
change with sub-period in the odds of ‘Stereotypic
behaviour’ (χ2 = 6.0, df = 2; P = 0.05).

The results from the transformation of the outcome
variables that we hypothesised would change in the winter
period into the measurement scores for the winter period
are shown in Figure 2. Figure 2(a) shows a high variation
between and within farms for ‘Body condition score’ in
the winter period. Overall, it seems that the scores increase
with assessment date. The analysis did not confirm this, as
there was no change with sub-period (χ2 = 5.8, df = 2;
P = 0.06). Figure 2(b) indicates a gradual decrease in the
score for ‘Fur-chewing’ in the winter period with date of
assessment. The analysis confirmed this, as there was a
significant change with sub-period (χ2 = 21.2, df = 2;

© 2019 Universities Federation for Animal Welfare

Figure 1

Percentage of (a) too thin mink, (b) mink with fur-
chewing and (c) stereotypic mink at the different
assessment days in the winter period. Each symbol
represents a farm and the vertical dotted lines
indicates the shift between sub-periods.
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P < 0.001) where the scores in sub-periods 2 and 3 were
8.0 points (95% CI [–12.7;–3.4]) and 13.0 points (95%
CI [–18.0;–8.0]) lower than in sub-period 1, respectively.
Also, the score in sub-period 3 was 5.0 points (95%
CI [–9.6;–0.3]) lower than in sub-period 2. Figure 2(c)
shows a high variation between and within farms for the
score for ‘Stereotypic behaviour’ in the winter period but
no general trend. The analysis showed no change in the
score with sub-period (χ2 = 5.6, df = 2; P = 0.06).
The criteria scores calculated when the measurements
‘Body condition score’, ‘Fur-chewing’ and ‘Stereotypic
behaviour’ were included with their actual values at
different assessment days in the winter period, are shown

in Figure 3. Figure 3(a) indicates that there are no general
or only small changes in the scores for the criterion,
‘Absence of prolonged hunger’ with date of assessment,
except for one farm with an increase of approximately 30
points from the second to the third assessment. However,
the analysis showed no change in the score with sub-
period (χ2 = 2.8, df = 2; P = 0.3). Figure 3(b) indicates a
small but general decrease in the score for the criteria
‘Expression of other behaviours’ with assessment date.
The analysis confirmed this, as there was a significant
change with sub-period (χ2 = 12.5, df = 2; P = 0.002)
where the scores in sub-periods 2 and 3 were 4.0 points
(95% CI [–6.5;-0.9]) and 4.5 points (95% CI [–7.0;–1.1])
lower, respectively, than in sub-period 1.

Animal Welfare 2019, 28: 365-380
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Figure 2

Measurement scores for (a) ‘Body condition score’,
(b) ‘Fur-chewing’ and (c) ‘Stereotypic behaviour’ at
the different assessment days in the winter period.
Each symbol represents a farm and the vertical
dotted lines indicate the shift between sub-periods.
One hundred is the best score and 0 the worst as
regards animal welfare.
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Figure 3

Criteria scores for (a) ‘Absence of prolonged
hunger’ and (b) ‘Expression of other behaviours’
when the measurements ‘Body condition score’,
‘Fur-chewing’ and ‘Stereotypic behaviour’ were
included with their actual values at different
assessment days the in the winter period. Each
symbol represents a farm and the vertical dotted
lines indicates the shift between sub-periods. One
hundred is the best score and 0 the worst as
regards animal welfare.

Figure 4

Principle scores for (a) ‘Good feeding’ and (b)
‘Appropriate behaviour’ when the measurements
‘Body condition score’, ‘Fur-chewing’ and
‘Stereotypic behaviour’ were included with their
actual values at the different assessment days in
the winter period. Each symbol represents a farm
and the vertical dotted lines indicates the shift
between sub-periods. One hundred is the best
score and 0 the worst as regards animal welfare.
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The principle scores calculated when the measurements
‘Body condition score’, ‘Fur-chewing’ and ‘Stereotypic
behaviour’ were included with their actual values at
different assessment days in the winter period are shown
in Figure 4. Figure 4(a) indicates that there are no or only
small changes in the scores for the principle of ‘Good
feeding’ with date of assessment, except for one farm
where there was an increase of approximately 20 points
from the second to the third assessment. The analysis
showed no change with sub-period (χ2 = 2.6, df = 2;
P = 0.3). Figure 4(b) indicates that there is no change in
the score for the principle of ‘Appropriate behaviour’
with assessment date. The analysis, however, showed that
there was a change with sub-period (χ2 = 9.0, df = 2;

P = 0.01) where the score in sub-period 2 was 1.0 (95%
CI [–1.6;–0.3]) lower than in sub-period 1.
The overall categorisation of the farms was not affected by
the changes in the principal scores. Seven farms were clas-
sified as ‘Good current practice’ and one as ‘Best current
practice’ at all assessments.
Analysing the WelFur scores that were calculated with the
actual values for all variable measurements in the winter
period also showed that the score for the measurement
‘Cage enrichment’ changed with sub-period (χ2 = 10.6,
df = 2; P = 0.005), as the score in sub-period 3 was 9.0
points (95% CI [3.0;15.0]) higher than in sub-period 2. The
aggregated score for the criteria ‘Expression of other behav-
iours’ still decreased with sub-period (χ2 = 10.6, df = 2;
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Figure 5

Percentage of (a) mink with injuries, (b)
cages with diarrhoea and (c) exploratory
mink at the different assessment days in
the growth period. Each symbol represents
a farm and the vertical dotted lines indicates
the shift between sub-periods.
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P = 0.005), and the scores in sub-periods 2 (95% CI
[–6.9;–1.1]) and 3 (95% CI [–7.1;–0.9]) were 4.0 points
lower than in sub-period 1. There were no changes in any
other criteria or principle scores, and the overall categorisa-
tion of the farms was the same as described above.

Changes with date of assessment in the growth period
The prevalence of occurrences for the outcome variables
that we hypothesised would change in the growth period is
shown in Figure 5. Figure 5(a) indicates a small increase in
the prevalence of ‘Injuries’ with date of assessment. The
analysis confirmed this, as there was a change with sub-
period in the odds of mink with ‘Injuries’ (χ2 = 9.0, df = 3;
P = 0.03) where the odds were 2.1 (95% CI[1.1;3.8]) times
higher in sub-period 4 compared to sub-period 1.
Figure 5(b) indicates that the prevalence of ‘Diarrhoea’ is
higher at the end of the assessment period. This was
confirmed by the analysis, as there was a change with sub-
period in the odds of cages with ‘Diarrhoea’ (χ2 = 17.6,
df = 3; P < 0.001) where the odds in sub-period 4 were 11.8
(95% CI[2.2;62.4]), 5.1 (95% CI[1.2;21.5]) and 27.9 (95%
CI[2.7;291.9]) times higher than in sub-periods 1, 2 and 3,
respectively. Figure 5(c) indicates a gradual increase in the
prevalence of ‘Exploratory’ mink with date of assessment.
As the prevalence of ‘Exploratory’ mink increased, the
prevalence of both ‘Fearful’ and ‘Undecided’ mink
decreased, while there were no mink categorised as
‘Aggressive.’ The increase in the prevalence of
‘Exploratory’ mink was confirmed by the analysis, as there
was a change with sub-period (χ2 = 31.1, df = 3; P < 0.001)
where the odds in sub-periods 2, 3 and 4 were 1.8 (95%
CI[1.3;2.5]), 3.2 (95% CI[2.1;4.8]) and 2.2 (95%
CI[1.5;3.1]) times higher, respectively, than in sub-period 1.
There was also a difference between sub-periods 2 and 3,
where the odds of ‘Exploratory’ mink in sub-period 3 were
1.8 (95% CI[1.2;2.6]) times higher than in sub-period 2.
The results from the transformation of the outcome
variables that we hypothesised would change in the
growth period into the measurement scores for the growth
period are shown in Figure 6. Figure 6(a) indicates that
there is no or only a small change with date of assessment
in the score for ‘Skin lesions or injuries to the body’ in the
growth period. The analysis showed that there was no
change with sub-period in the score for ‘Skin lesions or
injuries to the body’ in the growth period (χ2 = 5.4, df = 3;
P = 0.1). Figure 6(b) shows a high variation between and
within farms for the score for ‘Diarrhoea’ in the growth
period. The analysis showed that there was a change with
sub-period in the score for ‘Diarrhoea’ in the growth
period (χ2 = 15.4, df = 3; P = 0.002) where the score in
sub-period 4 was 38.6 points (95% CI [–65.7;–11.4])
lower than in sub-period 1 and 41.5 points (95% CI
[–71.9;–11.2]) lower than in sub-period 3. Figure 6(c)
indicates that the score for ‘Temperament test’ in the
growth period is lower in the first part of the assessment
period. This was confirmed by the analysis, as there was
a change with sub-period in the score for ‘Temperament
test’ (χ2 = 43.8, df = 3; P < 0.001) where the scores in sub-

periods 2, 3 and 4 were 12.1 points (95% CI [7.9;16.2]),
16.4 points (95% CI [11.7;21.2]) and 14.3 points (95% CI
[10.0;18.7]) higher, respectively, than in sub-period 1.
The criteria scores calculated when the measurements ‘Skin
lesions or injuries to the body’, ‘Diarrhoea’ and
‘Temperament test’ were included with their actual values at
the different assessment days in the growth period are
shown in Figure 7. Figure 7(a) indicates that there is no
change in the score for the criteria ‘Absence of injuries’
with date of assessment. This was confirmed by the analysis
as there was no change with sub-period (χ2 = 4.7, df = 3;
P = 0.2). Figure 7(b) indicates that the score for the criteria
‘Absence of disease’ may decrease with date of assessment.
This was confirmed by the analysis as there was a change
with sub-period (χ2 = 17.1, df = 3; P < 0.001) where the
scores in sub-period 4 were 6.5 points (95% CI
[–10.9;–2.0]) lower than in sub-period 1, 4.9 points (95% CI
[–9.1;–0.7]) lower than in sub-period 2 and 7.8 points (95%
CI [–12.6;–2.9]) lower than in sub-period 3. Figure 7(c)
indicates that the score for the criteria ‘Good human-animal
relationship’/‘Positive emotional state’ is lower at the
beginning of the assessment period. This was confirmed by
the analysis, as there was a change with sub-period
(χ2 = 36.3, df = 3; P < 0.001) where the scores in sub-periods
2, 3 and 4 were 6.0 points (95% CI [3.4;7.1]), 7.5 points
(95% CI [4.8;9.0]) and 6.7 points (95% CI [4.2;8.1]) higher,
respectively, than in sub-period 1.
The principle scores calculated when the measurements,
‘Skin lesions or injuries to the body’, ‘Diarrhoea’ and
‘Temperament test’ were included with their actual values at
the different assessment days in the growth period are
shown in Figure 8. Figure 8(a) shows a large but quite stable
variation between the farms in the score for the principle
‘Good health’. Even so, the analysis showed that there was
a change with sub-period (χ2 = 16.5, df = 3; P < 0.001)
where the scores in sub-period 4 were 4.7 points (95% CI
[–7.8;–1.5]) lower than in sub-period 1, 3.4 points (95% CI
[–6.4;–0.5]) lower than in sub-period 2 and 5.2 points (95%
CI [–8.6;–1.7]) lower than in sub-period 3. Figure 8(b)
indicates a slight increase with date of assessment in the
score for the principle ‘Appropriate behaviour’. The
analysis confirmed this, as there was a change with sub-
period (χ2 = 36.1, df = 3; P < 0.001) where the scores in sub-
periods 2, 3 and 4 were 3.0 points (95% CI [1.8;4.3]),
4.1 points (95% CI [2.6;5.5]) and 3.7 points (95% CI
[2.4;5.0]), respectively, higher than in sub-period 1.
For one farm, the overall categorisation was affected when
the measurements, ‘Skin lesions or injuries to the body’,
‘Diarrhoea’ and ‘Temperament test’ were included with
their actual values at the different assessment days in the
growth period. The change in category was determined by
changes in the principle of ‘Good health’ where the value
was either above or below the threshold of 80 points, while
all the principle scores for ‘Good housing’ were above 80
and ‘Good feeding’ and ‘Appropriate behaviour’ were
between 55 and 80. When the actual values from the first
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and fourth assessments in the growth period were used
(principle scores of 78.6 and 76.1, respectively), the farm
was categorised as ‘Good current practice’, and when the
values for the second and third assessments were used
(principle scores of 80.1 and 85.2, respectively), the farm
was categorised as ‘Best current practice’. The remaining
seven farms were in the same category independent of the
changes with assessment date in the growth period. Six
farms were categorised as ‘Good current practice’ and one
farm as ‘Best current practice’.
Analysing the WelFur scores that were calculated with the
actual values for all variable measurements in the growth
period revealed a change in the measurement score for ‘Nest-

box material and bedding/nesting material’ (χ2 = 9.5, df = 3;
P = 0.02) where the score in sub-period 4 was 19.0 points
(95% CI [2.7;35.2]) higher than in sub-period 1. Also, the
criterion score for ‘Thermal comfort’ was found to change
with sub-period (χ2 = 10.3, df = 3; P = 0.02) where the score
in sub-period 4 was 2.8 points (95% CI [0.5;5.2]) higher than
in sub-period 1. There were still changes with sub-period for
the criteria ‘Absence of disease’ (χ2 = 16.3, df = 3; P = 0.001)
and ‘Good human-animal relationship’/‘Positive emotional
state’ (χ2 = 36.3, df = 3; P < 0.001) and the principles ‘Good
health’ (χ2 = 15.6, df = 3; P = 0.001) and ‘Appropriate
behaviour’ (χ2 = 34.0, df = 3; P < 0.001). These changes were
almost identical to the changes when only including the
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Figure 6

Measurement scores for (a) ‘Skin lesions or
injuries to the body’, (b) ‘Diarrhoea’ and (c)
‘Temperament test’ at the different assessment
days in the growth period. Each symbol
represents a farm and the vertical dotted
lines indicate the shift between sub-periods.
One hundred is the best score and 0 the
worst as regards animal welfare.
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actual values for the measurements that we expected to
change. There were no changes in any other criteria or
principle scores, and the overall categorisation of the farms
was the same as described above.

Discussion
The results support the hypothesis that the prevalence of
mink with fur-chewing increases with date of assessment in
the winter period and that the prevalence of mink with
injuries, cages with diarrhoea and exploratory mink
increases with date of assessment in the growth period.
Unexpectedly, there was no significant change in the preva-
lence of stereotypic behaviour in the winter period, and the
prevalence of too thin mink in the winter period decreased.
As expected, only the largest changes affected the WelFur
scores at measurement, criteria and principle level and can
potentially affect the overall categorisation of the farms.

Winter period 
There was a change with sub-period in the odds of too thin
mink in the winter period. However, the change was in the
opposite direction to what we hypothesised, as the odds in
sub-period 3 were lower than in sub-period 1 and 2. The
difference in the categorisation of too thin mink in January
and February may be the reason for this. In January, mink
in body condition 1 and 2 are considered too thin, while in
February only mink in body condition 1 are considered
too thin (Table 3). The reason for this categorisation is the
objective of the criteria, ie to identify mink exposed to
prolonged hunger. On most farms, all mink are fed
ad libitum during the growth season in order to produce
large pelts. As a result, the majority of the mink will be in
body condition 4 or 5 by the end of the growth season.
Based on grading of pelt quality and evaluation of body
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Figure 7

Criteria scores for (a) ‘Absence of injuries’,
(b) ‘Absence of disease’ and (c) ‘Good
human-animal relationship’/‘Positive emotional
state’ when the measurements ‘Skin lesions or
injuries to the body’, ‘Diarrhoea’ and
‘Temperament test’ were included with their
actual values at the different assessment days
in the growth period. Each symbol represents
a farm and the vertical dotted lines indicates
the shift between sub-periods. One hundred
is the best score and 0 the worst as regards
animal welfare.
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size in November, the best animals are selected as the
following year’s breeders. Thereafter, slimming of the
selected breeding animals before mating can begin. If
slimming is carried out too drastically, it is associated with
prolonged hunger in WelFur-Mink. Hence, in WelFur-
Mink, mink slimmed to a body condition 2 or less in
January are associated with prolonged hunger. In
February, there has been a longer period to slim down the
mink, and only mink slimmed to a body condition 1 are
associated with prolonged hunger in WelFur-Mink
(Møller et al 2015). This means that even if the odds of
mink in body condition 1 and 2 increase throughout the
winter assessment period, the odds of too thin mink,
according to the WelFur-Mink protocol, may decrease, as
only body condition 1 is associated with prolonged hunger
in February. A more gradual categorisation of body
condition could help reduce the change in the odds of too
thin mink with sub-period. The change with sub-period in
the odds of too thin mink was not apparent when the
prevalence of too thin mink was transformed into a meas-
urement score for the winter period. This may be caused
by the increased variation in the data caused by the non-
linear transformation where the score for this measure-
ment is reduced dramatically for a prevalence of up to
approximately 10% and less thereafter (Møller et al
2015). This highlights the importance of an accurate
assessment of the prevalence of too thin mink, as even
small changes may have a large impact on the score.

As hypothesised, the odds of fur-chewing increased with
sub-period with higher odds in sub-periods 2 and 3
compared to sub-period 1. This change affected the WelFur
scores at all aggregated levels. However, the actual effect on
the scores was relatively low at the higher levels. At
principle level (‘Appropriate behaviour’), only the score
based on the prevalence from sub-period 2 was lower than
sub-period 1, and the estimated difference was only one
point. The assigned weights increase the diminishing effect
of the aggregations, as the measurement score for ‘Fur-
chewing’ in the winter period and its related scores at the
higher levels are weighed less than the scores they are
aggregated with (Møller et al 2015). There are implications
for whether the measurement score for ‘Fur-chewing’ in the
winter period and its related scores at the higher levels have
the highest or lowest score in the aggregations, thus, the
effect on calculated scores differs.
Contrary to what was hypothesised, there was no signifi-
cant change in the odds of stereotypic mink in the winter
period, but it should also be noted that the P-values were
close to the border of significance, indicating that it could
be worth investigating further. However, one reason could
be that stereotypic behaviour was observed before feeding
or, if this was not possible, as the last observation of the
day. As ‘the last observation of the day’ can vary consider-
ably, this has now been changed to ‘from 1.5 hours before
sunset’ in order to increase the reliability of the assessment.
Furthermore, a correction factor to adjust for difference in
the prevalence of stereotypic behaviour ‘before feeding’
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Figure 8

Principle scores for (a) ‘Good health’ and (b)
‘Appropriate behaviour’ when the measurements,
‘Skin lesions or injuries to the body’, ‘Diarrhoea’
and ‘Temperament test’ were included with their
actual values at the different assessment days in
the growth period. Each symbol represents a farm
and the vertical dotted lines indicates the shift
between sub-periods. One hundred is the best
score and 0 the worst as regards animal welfare.
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and ‘before sunset’ is under development. Thus, the results
regarding stereotypic behaviour in this study are, therefore,
not necessarily comparable to how the assessment is
carried out today. Hansen et al (2009) found that the preva-
lence of stereotypic behaviour observed during postponed
feeding increased during January and February in a study
where the mink were fed restrictively from December and
the weight gradually decreased until the end of February.
The eight farms included in the present study may have
used different management strategies when slimming the
mink, for example, the length of the slimming period and
the degree of weight loss, which may have affected the
minks’ feeding motivation and, hence, the development
and display of stereotypic behaviour. Studies comparing
restrictive feeding to ad libitum feeding in the winter
period have found that restrictive feeding increases the
prevalence of stereotypic behaviour (Houbak & Møller
2000; Damgaard et al 2004). To our knowledge, there are
no studies on how restrictive feeding is managed in
practice and how differences in management affect the
development and display of stereotypic behaviour. 
When including the actual values for all variable measure-
ments in the winter period, the score for ‘Cage enrichment’ in
the winter period increased with sub-period. The measure-
ment score for ‘Cage enrichment’ is aggregated with the
measurement scores ‘Fur-chewing’ and ‘Stereotypic
behaviour’ into the criteria score ‘Expression of other behav-
iours’. However, the score for the criterion ‘Expression of
other behaviours’ still decreased with sub-period. This is
probably due to the aggregations where the lowest score is
the starting point, and a low score can only be partly compen-
sated for by higher scores in another area. In this case, the
score for ‘Cage enrichment’ was higher than the scores for
‘Fur-chewing’ and ‘Stereotypic behaviour’, thus, the score
for ‘Cage enrichments’ has the least impact on the aggregated
score. The decreasing score for ‘Fur-chewing’ with sub-
period, therefore, has a larger impact than the increasing
score for ‘Cage enrichment.’ However, the changes in the
principle score, ‘Appropriate behaviour’, were no longer
apparent. This indicates that variation in other variable meas-
urements masks some of the observed changes.

Growth period 
The odds of mink with injuries in sub-period 4 were
increased compared to sub-period 1, which supports our
hypothesis. However, this change was not apparent when
transformed into a measurement score for the growth period.
The reason for this may be that this calculation also takes the
severity of the injury into account; hence, an increased preva-
lence of the total number of injuries may not lead to an
increased score for injuries if the severity is lower.
As hypothesised, the odds of cages with signs of diarrhoea
increased with sub-period and were higher in sub-period 4
than in the first three sub-periods. The variation increased
when the prevalence of cages with diarrhoea was transformed
into a measurement score for the growth period due to the
non-linear transformation where the score of welfare for this
measurement is reduced dramatically for a prevalence of up
to approximately 8% and less thereafter (Møller et al 2015).

However, the WelFur scores at all aggregated levels were still
affected by the change in the odds of cages with signs of
diarrhoea, but the effect was relatively low at the higher
levels. At principle level (‘Good health’), the estimated score
based on the prevalence from sub-period 4 was only
decreased by 3 to 5 points compared to sub-periods 1, 2 and
3, while the scores on measurement level were decreased by
38 to 41 points. The assigned weights increase the dimin-
ishing effect of the aggregations as the measurement score for
‘Diarrhoea’ is not given the highest weight in the aggregation
into the criteria ‘Absence of disease’ (Møller et al 2015). It
differs whether the measurement score for ‘Diarrhoea’ in the
growth period and its related scores at the higher levels have
the highest or lowest value in the aggregations, thus, the
effect on calculated scores differs.
The odds of exploratory mink increased with sub-period,
thereby supporting the hypothesis. The prevalence of
exploratory mink is aggregated with the prevalence of
fearful and aggressive/undecided mink into the measure-
ment score for ‘Temperament test’. The increased odds of
exploratory mink (and thereby decreased odds of fearful or
undecided mink, as there were no aggressive mink)
affected the WelFur scores at all levels but with a
decreasing effect at the higher levels. At principle level
(‘Appropriate behaviour’), the score based on the preva-
lence from sub-periods 2, 3 and 4 was only increased 3 to
4 points compared to sub-period 1, compared to an increase
of 12 to 16 points at measurement level. The assigned
weights reduce the diminishing effect of the aggregations,
as the weight given to the measurement score for
‘Temperament test’ in the growth period and its related
scores at the higher levels is relatively high, thereby
helping maintain the effect of the changes throughout the
aggregations (Møller et al 2015). It differs whether the
measurement score for ‘Temperament test’ in the growth
period and its related scores at the higher levels have the
highest or lowest value in the aggregations, thus, the effect
on calculated scores differs. Due to the repeated testing of
the mink throughout the period, there is a risk that the mink
habituated to the test situation, thus increasing the preva-
lence of exploratory mink. Malmkvist and Hansen (2002)
suggested that the reduced fear response of mink they
found when testing juvenile mink weekly during the
growth season in different fear tests was due to habituation
to the test situations, even though the tests were not
identical. In the present study, the majority of the tested
mink were juveniles. However, due to the repeated testing
it is not possible to separate the effect of habituation and
the possible effect of maturation of the juvenile mink. This
difference should be investigated further, as only an effect
of the latter is a reliability issue in the WelFur system.
When including the actual values for all variable measure-
ments in the growth period, the changes found in the WelFur
scores, when only varying the measurements that were
expected to change, were still present. This means that the
changes in these measurements are not masked by variation
in other measurements. The measurement ‘Nest-box material
and bedding/nesting material’ was also found to change with
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sub-period with a higher score in sub-period 4 compared to
sub-period 1. Management may have caused this measure-
ment score to change as mink access to straw is often
increased by the end of the growth period. This change also
affected the aggregated criteria score for ‘Thermal comfort’
but not the principle score for ‘Good housing’. The assigned
weights increase the diminishing effect of the aggregations as
the criteria score for ‘Thermal comfort’ is given the lowest
weight in the aggregation into the principle score for ‘Good
housing’ (Møller et al 2015). It matters whether the criteria
score for ‘Thermal comfort’ has the highest or lowest value in
the aggregation into the principle score for ‘Good housing’,
thus, the effect on calculated scores differs.

Changes in overall evaluation
There were changes in the prevalence of welfare problems
with date of assessment that could potentially lead to changes
in the overall welfare categorisation. Some of the changes
were positive in regards to animal welfare (decreased odds of
too thin mink and increased odds of exploratory mink) and
others were negative (increased odds of cages with diarrhoea,
mink with injuries and fur-chewing). However, the resulting
changes in the principle scores were limited. Later date of
assessment in the winter period only led to a small change in
the principle ‘Appropriate behaviour’ with a reduction of only
one point in sub-period 2 compared to sub-period 1. Also, this
change was not apparent when all variable measurements
were included with their actual values. Later date of assess-
ment in the growth period led to a decrease in the principle
score for ‘Good health’ where the score in sub-period 4 was 3
to 5 points lower compared to the other periods and an
increase in the principle score for ‘Appropriate behaviour’
where the score in sub-periods 2, 3 and 4 were 2 to 4 points
higher than in sub-period 1. Except for one farm in the growth
period, the overall categorisation of the farms did not change
with date of assessment in the winter or growth periods. This
shows that the assessment protocol is fairly robust to changes
with date of assessment within the defined time windows.
Each measurement taken on the farm in each period uncovers
one aspect of the welfare, but one measurement alone should
not explain the evaluation of the welfare at farm level.
However, changes in the evaluation of individual measure-
ments taken on the farm in each period should, to some extent,
affect the evaluation at the higher levels as also shown for
several measurements in this study. The aggregations control
how much each score affects the evaluation of welfare at the
higher levels. Higher scores can only partly compensate for a
lower score, which means that changes in lower scores will
have a larger effect than changes in higher scores. This also
means that the effect of changes in the evaluation of individual
measurement is affected by the results of other measurements.
The compensation depends on the assigned weights; hence,
changes in scores with a high weight will have a larger effect
than changes in scores with a lower weight. Finally, as the
number of measurements per criteria and number of criteria
per principle vary, the more scores that are aggregated, the
lower the effect of individual scores on the evaluation of
welfare at the higher levels.

As discussed by Henriksen (2015) for changes in welfare in
the nursing period, the overall categorisation of the farms
could have changed if the principle scores were closer to the
threshold between two categories. The changes in the
principle scores in this study were smaller than the
estimated changes with date of assessment for the principles
‘Good feeding’ and ‘Good housing’ in the nursing period,
which were above 25 points (Henriksen & Møller 2015). In
order to avoid changes with assessment date in the nursing
period affecting the overall evaluation of welfare,
Henriksen and Møller (2015) suggested stratifying the
assessments between the assessment periods into the
beginning, the middle and the end of each assessment
period. However, this would require that change in welfare
with assessment date in the three assessment periods largely
followed the same pattern. Based on the results in this study,
the changes in welfare with date of assessment in the winter
period have only a limited effect on the overall evaluation.
Also, the changes in the growth period point in opposite
directions, as the changes with date of assessment for the
principle ‘Good health’ are negative as regards animal
welfare and the changes for the principle ‘Appropriate
behaviour’ positive. The suggested stratification of the
assessments does, therefore, not seem an adequate solution
to avoiding changes with date of assessment at measure-
ment level affecting the overall categorisation. An alterna-
tive solution could be to shorten the time window for each
assessment period in order to limit the variation. This
would, however, seriously challenge the ongoing assess-
ment of the approximately 3,000 mink farms in Europe that
was initiated in 2017. A more feasible way could, therefore,
be to develop a correction factor for the few measurements
that can be expected to change within each assessment
period. Finally, one could simply accept the documented
changes with date of assessment and appreciate the fact that
the effects on the principle scores and overall category are
limited as they have turned out to be here.

Animal welfare implications
In a seasonally synchronised production system, such as
mink production, it is important to include every season in
the assessment, since different seasons may be associated
with specific animal groups and welfare risk factors
(Møller et al 2003). But, also, date of assessment within
each season has to be considered, as there may be rapid
changes within the season which may affect the outcome of
the assessment as highlighted by this study. As the results
of the WelFur assessment are directly available to the
farmers to be used as part of their daily management, the
possible changes in welfare with date of assessment, as
found in our study, may be important for the farmers, even
if it does not affect the overall evaluation. Knowing the
effect of date of assessment gives the farmer the possibility
of interpreting the results as regards to the risk factors that
were present or absent on the day of the assessment. This
must also be considered when assessing the welfare in
other production systems with seasonal breeders as, for
example, sheep production, or in production systems with
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non-seasonal breeders kept in seasonal breeding systems,
as in the case of dairy cows in grazing systems and spring
calving. In production systems where all the animals on the
farm are the same age on the day of the assessment as, for
example, with laying hens, this is also important.

Conclusion
There was a change in the odds of welfare problems with
date of assessment for all of the expected measurement
variables, apart from stereotypic behaviour in the winter
period. Also, the change in the odds of too thin mink was
the reverse of what would have been expected, as the odds
decreased. Some changes with date of assessment were
positive as regards animal welfare and others negative.
However, these changes had only a limited effect on
WelFur scores at the higher levels. Apart from one farm in
the growth period, the final categorisation of the farms
did not change with date of assessment. However, if the
scores were closer to the threshold between two cate-
gories, this could have been the case for more farms. This
has to be taken into account in the WelFur-Mink assess-
ment in order to ensure a valid assessment independent of
assessment date. It seems that each assessment period
must be addressed individually since the changes in
welfare with assessment date differ in direction and
magnitude between each of the three assessment periods.
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